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Acute gastroenteritis (AGE) is undoubtedly one of the 
most prevalent infectious diseases worldwide. In this 
issue of the journal, two articles of enteric infections 
are published: one by Cheng et al1 on the clinical 
significance in healthy children with Pseudomonas 
aeruginosa identified in the stool, and the other by 
Lan et al2 on concomitant enteric infections by ro-
tavirus and Salmonella. These investigations again 
highlighted two important features of enteric infec-
tions in children in Taiwan, as have been previously 
documented.3−6
Variable conditions associated with enteric infec-
tions differ with the changes in environment, sea-
sonal, public health circumstances, and the two most 
important factors are the circulating enteric patho-
gens and host immunity. The confinement of enteric 
infections depends on a reliable epidemiological in-
formation with regional circulating pathogens, mo-
lecular microbiological data, drug resistance, and 
furthermore a complete phylogenetic or evolutional 
analysis of enteric viruses and bacteria providing a 
sufficient information for the development of vacci-
nation and trials. The major causative agents for en-
teric infections in children include bacteria, viruses, 
fungi, and parasites with the most two threatening 
organisms being bacteria and viruses.7 Until now, 
well developed and developing culture systems for 
emerging and resistant strains of bacteria have quick-
ened our comprehensive understanding of the patho-
genesis for enteric bacteria. However, the impact 
of changing pathogenicity and increasing drug resis-
tance against currently available antibiotics imposed 
new challenges and leads the way for more ad vanced 
and efficient molecular biological studies. Viruses 
causing AGE had been studied for decades since 
the viral agents including rotavirus, norovirus, and 
other enteric viral pathogens were identified by elec-
tron microscopy and reverse transcription poly-
mer ase chain reaction (RT-PCR).8 Current research 
on enteric viral infection include the identification 
of new or emerging agents, the molecular epi de-
miology and surveillance of circulating viruses, and 
the containment of rotavirus infection by effective 
vaccines.
P. aeruginosa was not previously recognized as 
an enteric infection agent, and rarely causing life-
threatening events, except in patients with im-
munocompromised status, cystic fibrosis, and 
hematological, malignant, or other chronic diseases. 
P. aeruginosa is also a common nosocomial pathogen. 
However, in Taiwan, P. aeruginosa sepsis had been 
documented to occur in the community setting, and 
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usually affects infants without underlying diseases. 
Community-acquired P. aeruginosa infection could 
result in intestinal perforation, peritonitis and even 
fatality in previously healthy infants, presumably 
due to the initial administration of an inappropri-
ate antibiotic regimen.5,9 Cheng et al1 in this issue 
of journal reported 45 previously healthy children 
under 15 years of age having P. aeruginosa in the 
stool; seven of them developed complications, in-
cluding three sepsis, and two deaths. A left shift in 
the hemogram, elevated C-reactive protein (CRP), 
anemia, and hypoalbuminemia were warning signs 
for the development of severe complications. A draw-
back of the study is the limited number of cases 
en rolled, and thus further prospective studies in-
volving more cases are needed to delineate the 
clinical features as well as uncover the underlying 
mechanism of P. aeruginosa enteric infections in 
children in Taiwan. On the other hand, 20 patients 
(44%) did not have gastrointestinal problems on 
admission. Among them, 17 were treated with anti-
biotics before they had diarrhea. Was their diarrhea 
antibiotic-associated? Was their diarrhea truly caused 
by P. aeruginosa? Could there be any other con-
comitant or predisposing infections? This was again 
a question left for further investigations.
The ecology and interaction of enteric microbes 
in the human gut is an inevitable issue when discuss-
ing enteric infections. Another article in this issue 
of the journal reported concomitant rotavirus and 
Salmonella infections in children,2 showing that 
among 895 cases studied, 33 (3.7%) were concomi-
tantly infected by the two enteric pathogens. An 
important finding is that patients with polymicro-
bial infections had higher CRP values as well as a 
higher incidence of hypokalemia than was solitarily 
infected by rotavirus or Salmonella. However, the 
methodology used in this study regarding sampling 
and case selection may have biased at least in part 
the results and discussion of this study. It is impos-
sible to have all pathogens identified in all hospi-
talized patients with AGE; perhaps the data showed 
just part of what the patients admitted under the 
diagnosis of AGE had. Furthermore, although the 
application of enzyme immunoassay for the identi-
fication of rotavirus is acceptable in the clinical 
setting, while for epidemiological studies, mole-
cular biological methods such as RT-PCR and PCR 
to detect enteric viruses will provide more sensi-
tive and comprehensive information not only in virus 
identification but also in the genetic and evolution-
ary analysis of the circulating viruses. Such studies 
are particularly important in the post-vaccine era 
in Taiwan.10 Having said that, it is consolable that in 
Taiwan, young investigators have started a different 
spectrum in studying enteric infections by extend-
ing their view from solely clinical manifestations 
or laboratory analysis to something that is new and 
novel.
In conclusion, Taiwan is an island country with a 
high density of population. The fighting to control 
enteric infection is a never-ending challenge. The 
spread of enteric infectious diseases might be con-
trolled by the improvement of hygiene to some ex-
tent but it is always not enough when facing new 
and emerging challenges such as P. aeruginosa or 
polymicrobial infections. In view of the high disease 
burden, more efforts should be focused on the un-
derstanding of pathogenesis of emerging and poly-
microbial enteric infection, the establishment of 
comprehensive consensus in clinical treatment, and 
the impact of the rotavirus vaccines on the overall 
epidemiology of enteric infections.
References
1. Cheng YL, Lee HC, Yeung CY, Chan WT. Clinical significance 
in previously healthy children of Pseudomonas aeruginosa 
2. Lan WT, Lee HC, Yeung CY, et al. Concomitant rotavirus 
and Salmonella infections in children with acute diarrhea. 
3. Yang CH, Tseng HH, Chen KJ, Liu JD. Salmonella infections: 
a retrospective 10-year analysis of 134 cases in a regional 
hospital in Taiwan. Scand J Infect Dis 1996;28:171−5.
4. Chen KT, Chen PY, Tang RB, et al. Sentinel hospital 
surveillance for rotavirus diarrhea in Taiwan, 2001−2003. 
J Infect Dis 2005;192(Suppl 1):S44−8.
5. Huang YC, Lin TY, Wang CH. Community-acquired Pseudomonas 
aeruginosa sepsis in previously healthy infants and children: 
analysis of forty-three episodes. Pediatr Infect Dis J 2002;
21:1049−52.
6. Chen SY, Tsai CN, Chao HC, et al. Acute gastroenteritis 
caused by multiple enteric pathogens in children. Epidemiol 
Infect 2008;(in press).
7. Chao HC, Chen CC, Chen SY, Chiu CH. Bacterial enteric 
infections in children: etiology, clinical manifestations and 
antimicrobial therapy. Expert Rev Anti Infect Ther 2006;
4:629−38.
8. McIver CJ, Hansman G, White P, Doultree JC, Catton M, 
Rawlinson WD. Diagnosis of enteric pathogens in children 
with gastroenteritis. Pathology 2001;33:353−8.
9. Wu BY, Peng CT, Tsai CH, Chiu HH. Community-acquired 
Pseudomonas aeruginosa bacteremia and sepsis in previously 
healthy infants. Acta Paediatr Taiwan 1999;40:233−6.
10. Chen SY, Chang YC, Lee YS, et al. Molecular epidemiology 
and clinical manifestations of viral gastroenteritis in 
hospitalized pediatric patients in northern Taiwan. J Clin 
Microbiol 2007;45:2054−7.
01-P&N-2536.indd   2 3/5/2009   2:36:16 PM
in the stool. Pediatr Neonatol 2009;50:13−7.
Pediatr Neonatol 2009;50:8−12.
